I. Introduction
===============

Malignant lymphoma is a group of diseases which have a wide variety of clinical, histological features, genetic abnormalities and immunophenotypes[@B1][@B2]. Malignant lymphomas can be categorized into two major subtypes, Hodgkin\'s lymphoma (HL) and non-Hodgkin\'s lymphoma (NHL). Lymphomas derived from T-cells, B-cells and NK cells belong to a group of NHL[@B3]. HL usually appears as a node-type disease including inguinal, axillary and cervical nodes. Whereas, NHL localizes extra-nodally in the digestive tract, salivary glands and rarely the jaw[@B4]. The latter group has the most prevalence of all lymphomas in the head and neck, accounting for 75% of cases[@B5]. Diffuse large B-cell lymphoma (DLBCL) is the most common NHL type in the head and neck area[@B6].

Approximately a quarter of all lymphomas on the extra nodes develop in the head and neck, principally in the parotid glands, tonsils and pharynx[@B7]. Among tumors of the parotid, the prevalence of lymphoma is rare, representing 1% to 4% of cases[@B8]. When a clinician evaluates a new parotid mass, lymphoma is often not considered[@B9]. Clinical or radiographic features providing a definitive diagnosis are not distinguishable. Because of these difficulties, surgical procedures are undertaken, such as parotidectomy[@B10].

Regarding therapy, localized low-grade lymphomas can be treated with radiotherapy only, whereas diffuse high-grade types are treated with aggressive chemotherapy. A combination of radiotherapy and chemotherapy is used to treat patients with localized high-grade lymphomas[@B11]. Although DLBCL is an aggressive, rapidly growing neoplasm, in this case the lesion was localized. It seemed that a combination of chemotherapy and radiotherapy might be the appropriate choice. Nevertheless, a surgery in the case of extra nodal DLBCL involvement was necessary to obtain a specimen sufficient for a complete histological examination and treatment planning. We report a female patient underwent surgery for parotid lymphoma (DLBCL).

II. Case Report
===============

1. Patient
----------

In June 2014, a 54-year-old female visited the Department of Otolaryngology, Pusan National University Hospital (Yangsan, Korea), complaining of a painless lesion on her right cheek that appeared 10 days before her visit. Oral examination showed salivation function on Stensen\'s duct was within the normal range, and peri-ductal swelling was observed. She had punch biopsy treatment on her oral mucosa by a doctor of otolaryngology. The biopsy result showed benign squamous epithelium. A contrast-enhanced computed tomography (CT) was performed on her head and neck.([Fig. 1](#F1){ref-type="fig"}) After a radiologic diagnosis for her CT was established as Warthin\'s tumor, the patient was referred to the Department of Oral and Maxillofacial Surgery for surgery.

2. Surgery
----------

Subtotal parotidectomy was performed for lesion removal and to make a definite diagnosis. There was some adhesion between the lesion and the facial nerve, and the lesion was scattered on and beneath the nerve.([Fig. 2. A, 2. B](#F2){ref-type="fig"}) The fibrous tissue around the Stensen\'s duct and lymph node were removed, which was enlarged and under the parotid gland. ([Fig. 2. C](#F2){ref-type="fig"}) Frozen biopsy during the operation showed malignant and lymphoid tissue.

3. Diagnosis
------------

The biopsy specimen revealed a malignant proliferation of undifferentiated large cells with abundant cytoplasm under a microscope. Hodgkin cells and Reed-Sternber cells were not observed in any regions.([Fig. 3](#F3){ref-type="fig"}) Immunohistochemistry was positive for bcl6, CD20, and MUM1.([Fig. 4](#F4){ref-type="fig"}) but was negative for S100, HMB 45, and vimentin. All together, these findings suggested a monoclonal malignancy composed of lymphoid cells of B-cell origin.

4. Follow-up
------------

The patient was treated with positron emission tomography-computed tomography (PET-CT) (18-fluorodeoxyglucose \[FDG\]) to identify metastases. FDG uptake increased in the left breast at the upper outer quadrant.([Fig. 5](#F5){ref-type="fig"}) Needle biopsy was conducted and showed atypical lymphatic infiltration combined with DLBCL. The patient was referred to an oncologist for chemotherapy. She received chemotherapy 6 times for 5 months after surgery using R-CHOP with Neulasta (pegfilgrastim; Amgen, Thousand Oaks, CA, USA). Contrast-enhanced CT of the face was taken at check-up 3 times until January 2016. No changes were seen on follow-up CTs except normal postoperative healing. Any evidence of recurrence has not been seen in clinical or radiological examinations until March 2016. Facial nerve weakness, which was observed for a month after surgery, had resolved.

III. Discussion
===============

Malignant lymphomas constitute a neoplastic proliferation group arising from lymphocytes. Multi-nucleated Reed-Sternberg cells histologically characterize Hodgkin\'s disease. All other lymphoid neoplasms are classified as NHL and originate mostly from B-lymphocytes[@B12]. Only 1%-4% of all parotid tumors are finally diagnosed as primary parotid NHL[@B8].

Not all lymphomas associated with salivary glands are extra nodal in origin. Plentiful lymph nodes surround the parotid gland and into the gland. Nodal lymphomas may replace these lymph nodes that can then replace the parotid parenchyma secondarily. On histological evaluation, it may be difficult to decide the origin site if molecular and immunophenotypic analysis are not undertaken[@B13]. The patient in this report had an enlarged lymph node under the parotid mass ([Fig. 2. B](#F2){ref-type="fig"}), but we cannot know the site of the DLBCL origin.

Clinical examination procedures can\'t be used to distinguish between a malignant or benign parotid mass. Malignant lymphoma should be considered as the final diagnosis[@B14]. If a patient presenting with a parotid mass has Sjögren syndrome (underlying autoimmune disorder), the morbidity rate of lymphoma is reported to be as high as 44%[@B15].

Initial evaluation for parotid tumors should include magnetic resonance imaging (MRI) or CT to determine tumor size, shape, and location[@B16]. MRI and CT have been considered to be equally effective when evaluating tumor bounds, location, and size. But, the benefits of CT compared with MRI include lower cost, increased accessibility and more rapid results[@B17]. PET scanning (18-FDG) is also often obtained when treating NHL for considering further treatment plans, to decide exact prognosis, and also to serve as a way to detect a recurrence or lymph node reactions within the postoperation course. PET scanning is reported to have 90% specificity and 80% sensitivity for identifying malignancy[@B18]. PET-CT in this report played a role in discovering a suspicious mass in the patient\'s breast.

Radiotherapy and chemotherapy are common treatments for NHL. Aggressive lymphomas like DLBCL are assumed to have disseminated lesions, even if there is no clear evidence on radiologic exams, so they are treated with chemotherapy and rituximab-CHOP. Rituximab-CHOP is generally provided every 3 weeks for 6-8 cycles. In this case, 6 cycles were prescribed at proper intervals while monitoring the patient for renal and hepatic damage, neurotoxicity, neutropenia and thrombocytopenia[@B19]. Regarding therapy, localized low-grade lymphoma is treated with radiography, whereas massive chemotherapy is provided for diffuse high-grade cases. A combination of radiotherapy and chemotherapy is used to treat patients with localized high-grade lymphomas. Surgery can complement radiotherapy by providing a specimen sufficient for a complete histological examination[@B7]. DLBCL is an aggressive, rapidly growing neoplasm. Fortunately the lesion in this case was localized to the right parotid gland and right breast as seen on radiologic scans. It seemed that a combination of chemotherapy and surgery would be the most appropriate choice. Prognosis is good in low-grade or localized neoplasms, whereas in the case of disseminated neoplasms, it is unfavorable[@B1].

Detection of a parotid mass is a frequent event in dental or medical practices and patients with parotid gland extra nodal lymphoma may not be distinguished clinically from those with a benign lesion like Warthin\'s tumor or pleomorphic adenoma. Diagnostic steps must include CT or MRI for radiological diagnosis and treatment plan development. A fine needle aspiration biopsy (FNAB) may be helpful in some cases. Clinicians can rule out diverse probable diagnoses with an FNAB, especially combined with immunophenotyping and flow cytometry. FNAB using flow cytometry may be a well-established process aiding final diagnosis and differential diagnosis between lymphoma sub-types[@B20]. In spite of FNAB sensitivity and specificity for identifying malignant lymphoma, its sensitivity and specificity with respect to final histologic sub-type variables are less robust[@B16]. And targeting error is a common occurrence in FNAB. The targeting error which really happened during punch biopsy (similar to FNAB) performance helped us to determine surgery was required.

Actually, most patients require a superficial or total parotidectomy at final diagnosis, because frozen sectional biopsy and FNAB are often not reliable for making a definitive diagnosis. A thorough assessment and staging decision is necessary before regular treatment. Surgery can identify a mass as a specific subtype or grade of malignant lymphoma[@B16]. Patients who have an early stage parotid gland DLBCL have been shown to have a better prognosis[@B10]. The final treatment protocol which included surgery and chemotherapy produced a satisfactory result with no recurrence for 19 months. In conclusion, parotidectomy surgery to remove a local parotid gland DLBCL can be a proper treatment option instead of radiotherapy, especially if combined with chemotherapy.
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![Computed tomography on face and neck before the surgery.](jkaoms-43-138-g001){#F1}

![A. Exposed facial nerve trunk. B. The lesion lied scattered on and beneath the nerve and enlarged lymph node (arrows). C. Fibrous tissue around the Stensen\'s duct. D. Main mass and enlarged lymph node.](jkaoms-43-138-g002){#F2}
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![Immunohistochemistry was positive for bcl6 (×200; A), CD20 (×200; B), and MUM1 (×200; C).](jkaoms-43-138-g004){#F4}
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